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m m m 

*fgBJte, 1, 4 -S?t KD^r^- 2 -^-7 hxt (1, 4-Dihydroxy-2- 
naphthoic acid^tel, 4-Dihydroxy-2-naphthalene carboxylic acid&WilS 

SASH"* - £#58B#Hli!U J»rtJ»flJtO«iW, i«»^©|»jt^fc£3*T?** £ i 

A*. 

mmfc¥yjxxw*mm®Mi£is#>z>v>)fi.. ^tewzvyj xxm^z-o^ 

^^n^N-T-fe^W WH-tfS XProc. Soc. Exp. Biol. Med. , 90, 219 (1955)) , ^ 
y°3- FH&felSt (Am. J. Clin. Nutr., 32, 1428 (1974), Agric. Biol . Chem. , 48, 2159 
(1984)), A#lffitl(BSIbi, 55, 499(1981), Chem. Pharm. Bull. , (Tokyo) 14, 

1 1 91 a 966) ) . mmmmm 0Mt»4t^«R, 10,313 (1 986) ) * . 
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X'XlKBi f idobacterium longum, B. breve, B. adolescent is, B.bifidum, 
B. infant is, • B. animal is, B. pseudo longum^) \z1tfVT?&^MM{%:M%fe&^~$' 

(PropionibacteriunOJRMlC<kDM#^fc^-r*S5SttOlf7>f 

^7 OI#B3¥8-98677-^&$B) . 2-7 

^ y - 3 i , 4 -^-7 h^r/ >*#it&*^©ftWft:#a£&© 

fMlibtflT'i&^itfeiaiLr; (WO01/28547) . 

DHNAil g$K »»BLtXa^*mtbTXi&fer»tbTWfflT?*S 

*lT€fifc Oj#HIBE57-l 28655, #WB859-186942, #&BW60-104037&$R*S) „ b 

n^DHN zmMtem^tz.mm^tm&m&zms-rz z.t\-immx^ x> , 
Wkff)W&5&K l & h ntcD h n a &&&&+mmzm z. t. nmz. e> nx 

£ Z\zmiVtz1fem. 1, HD^->- 2-^-7 hX^(DHNA)^7ntf^- 

^A'^fU ^A(PropionibacteriunOJRffifc«fcDli^^^*fc^$n«>Il 
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t*n.m-rtmz, zwmmm^w&htci, fp^->- 2-±y h 

lUtfWi, Xtel, 4 - y t H D^^>- 2 - 1 7 bxf t> l< «^0S 
fcMofc. 1, 4 - ^k F D^y- 2 - t7 hxf Oli 

&¥mztm-c% zmmtfzn, itmw&mzu, mmu. ^>if>x;^> 

t-^fc^., ^fgHJteu i, 4 - yk Fa^y - 2 - t7 hxf?:g4t^f 4 
«ig*U ^aitt+fcl, 4-7kFn^y-2-t7hxM^t, £ 
n^^r§^i^#iS:i:T^ 1, 4->?kFa+y-2-t7 hxl£<Z>SSlM; 

£fz. #f£0Jte, ±m<DM7&mzJ:r)m*>nfrl, 4-i?kHn+y-2-t 

7bXM^ia^. Xttl, 4 -^k HD^ry- 2 - t7 hXf %b< H^tD 

*&mu, ±$Z<Dm7£mz£r)mt>nfzl, 4-ykh'n+y-2-t 

±fB©«jtfefc«kD»5nfcl. 4-ytFP^>-2-i 
3 
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mat. DHNA^mmmiz^mr^^BMM^m^vr^mmmm^ 

©iOfjtLTtt, yPtf^-m^^U^A (Propionibacterium) , X>5^D 
(Enterobacter) , XtfUy? (Sporolactobaci llus) , A 

(Bacillus) fl¥*f*tf&n*. ^tlS®f4»<H fi!3fe«fc t) tftftfi 

mm&&M&?z±^z\nio<Dm*m*%>z\£tt.&&h\,\ yn\u->mm£v 

X\t. t?^"n/t^7 -r-V OA • 7D-f r>7 / f t (Propionibacterium 
freudenreichii) „ tf^xA^xU *7A • hx~— (P. thoenii) , ^Dhf 
tr;^f'J9A • 7vt-{ 7°nk°^-X-> (P. acidipropionici) , 7°nHt^ 
A'^U^A • i?ac>-fex— (P. jensenii) fc£©^— X/fl©*, ^Dtft- 
A^t'J^A • Jh'^A (P. avidum) ,■ y □ If t-A^ t" U O A • X 
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(p. acnes) > zfu \> * =. /t 2 =r U U>*7^5A (P. 

lymphophilom) , • (P. granulosam) 

(Bacillus subtilis), )Vf-)\,7» • 3 7^a^>7, (Bacillus coagulans)fc£# 

k/WiST&D, 0!);L*2P. freudenreichii IFO 12424. 
freudenreichii ATCC 6207j&*WStlS. 

Mttftm-rzo ®.mmz> mmn%m\zM^> o. 2 5%(w/w)it^ # 

4 7t, pH6. 8 7?6 RSMfr V> , »it©p H&HBfc U V AtK 

mmz.. ifi^x^imiwtb, i~ioxd/?), m^^3~7% 
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(w/w)8siQt"§. 

±m&mDTz. #*£#jfcu m%\z^(D%mw£io-DHNA<Dmmzm'rz> 
zth $fsb<«, mmw^m (3-20*0, £vft&i,<\m 

10<C) U «#(^f*b<«2~4®r B , 1@^)-r^ili:tCj;DDHNA*$e»{3# 

*TSZ:£a*T£S. ®»^J^^A^5fe^b, 0. 5%(w/v)T*o;Pt* 

(S5fi?fc£pass£L;fc) , $e>(3 0. 5 X (w/v) 7^ 3>Hf >Kt h U >5 
&T°7m&mft&B&-?Z>. ^<D'&, 0. 5%(w/v)aTXn;Wtf>m±hU^ 

^DHANXtt-eoifi*#*Clt*«Ttr*. Ift, #9A*>e>©DHNA©j&aj»i 
i bTX^ J —JKDftt) K> \Z* ? J -)V&m V^Tfect Vi. 

DHNAotstbTtt, M^mxiz&&^mznm'?:2z>mmtft>tL. r& 
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^«i^i:ioT^5. *58«fclil5ll)S«XttDHNA%l< tt^Oft 

m.m<D^m^^B<D^mmm\z^m^^o ^^x\mmsh^-rn<Dmmx 
hmm-tz>z\t&x%, wx-& EituTMW^ii^o, 

*&W\zfazmj3Ml* XUDHNA>bL<tt*(DlSI5«ai:l/T««t5i 

^m\z^xmn^mLo^m(Dmmm^m^xmmit-r^z\h^^^ B 
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-jtSKDHNAtbT, th^ll kg&fcD 1 a*0. 03~3yg, &K>& 

DHNA&i«*£K:#tr*&9I*^*Xfc*. 

ummi dhnamiox^ u-->^ 

3 7t)Tl 8~7 2 TO, ^^Ay^^lCT^ig^bfe. 

(A) Propionibacterium freudenreichi i IFO 12424 (ig^TO : 7 2P#M) 

(B) Propionibacterium acidipropionicii IFO 12425 (7 2P#ffi) 

(C) Propionibacterium jensenii IFO 12427 (7 2 ISM) 

(D) Lactococcus lactis ATCC 10697 (2 4fl#WI) 

(E) Leuconostoc mesenteroides JCM 9700 (2 4W]) 

(F) Lactobacillus acidophilus ATCC 4357 ( 1 8 TO) 

(G) Lactobacillus plantarum IFO 12006 ( 1 8 TO) 

8 
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(H) Lactobacillus rhamnosus JCM 1136 (1 8B#M) 

(I) Lactobacillus casei ATCC 7469 ( 1 8PSIH1) 
(J) Bifidobacterium longum ATCC 15707 ( 1 8B#I^) 
(K) Bifidobacterium bifidum ATCC 11146 (1 

(L) Bifidobacterium adolescentis ATCC 15703 (1 
(M) Bifidobacterium breve ATCC 15700 (1 8B#P^) 
DHNA»tf*# (HPLC^) 

: C 1 8, ^OTJm@3 Mm, |*l&4. 6mm, ft£ 1 5 Omm 
(C 1 8 : -f h ($0 ©Cadenza CD-C 1 8) 

&ME% : T-kh— bUJP : ;W : * : WM= 10:20:200:0. 1 

(S%7 > c 6^.TtK"C ! pH 7.01CPS) 
: 1. 5mL/min 
: 20m 1 
&adi§ : UV254nm 

Oml (CO. 1 % (w/v) (D7X3;H£>it h U ^i5:»f . 
P H7. OfcSHS&U *T±tS2 0mltbfcE ^©5^3ml§fi©^ 
^;-;Vti^LT, 3 0 0 0 rpmT?10Wi^lU -?-<D±m$j£ 
0. 4 5^m07^;i/^-T5ll/fc. 
DHNA©j£i 

m m&v>$mmm <i3##ig) > mpLcot-^iatDHNAiSi 

(til) £t>£K:irffib/c. 
^(D^*, DHNAtt^PtJt-^T'J^ (A) ~ <C) *>6 3. 0/ig 
/ml£U:tfcffl£nfc. ^bn^x (D) > X2j3SXhy9 (E) *^6>» 
««fctftW*tlfc'fe©©, 7^/W7 (F) ~ (I) > tf7^FA^f'J^ 
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tltc (il). Bacillus subtilislc^ViT^lil^^ffiV^ B%mz^m^Tc 



SI 





(hr) 


DHNAUg/ml) 


(A) 




3.0 


(B) 


72 


3.2 


(0 




3.6 


(D) 


24 


0. 1 


(E) 


24 


0.2 


(F) 




N.D. 


(G) 


18 


N.D. 


(H) 


N.D. 


(I) 




N.D. 


(J) 




N.D. 


(K) 


18 


N.D. 


(L) 


N.D. 


(M) 




N.D. 



N.D. : fettilStVfo 

nmmi* i o % cw/v) <D^mzizz> & ? ^^mm^tmrnm^m^im 

0. 1 %(w/v)Mlbfc?&5 0L^i5LCO^77X3 2 02M£#&U 
UC 7 ^ • 7 :r>7-< t (Propionibacterium f reudenreich i i) I FO 

12424 mommmmm 6 o m i ^n^n^stu 37^72 um 
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/ig/mi^ttwi (sou ofinzntco mmmm^mmz, 

TPYGfi (h'JW-^ (BBL) 8g, 7^ h>^h> (BBL) 
3g> tf-jm#X*X 5 g> L-yXH>MS 0. 5g, tf)Vu-X 
2 0 g, K 2 HP0 4 2 g, KH 2 P0 4 3 g, MgC 1 2 • 6H 2 0 0. 5 g, 
FeSO ( - 7H 2 0 1 Omg, H 2 0 1 0 0 0ml, pH6. 5) \Z 2 % (w/v) 
(pr/D tf^ — A^^U ^7 A • ^ n-f x>^'1' t. (Propionibacterium 
freudeareichii)£ge«U 3 7*CT7 2HK^A>; ^^^T«I^§IT^^ 

^Jg^J2 DHNAHI^«i©SIS 

I£»¥L£ 10-20% (w/w) (Delete "5 l£7jc«3?U ^D^T-* tf 
[7-7/A] (7^/iyS(1±)S3)£I&Mfra»tf>0. 2 5 %(w/w)i»b, 

12 1"C> 7^IW*-b^W-^T?««^- 77-^^-+fcM^*J: 
M&TflEU am^l 5 0 r pmTfrV^ 3 3«Cte«SEUfe. 

(Propionibacterium f reudenreichii) E T- 3 1 3$8fl9B#T, S& 

^lTSlt^l ^6 3 0 5- 8 5 6 6) ) ICFERMBP — 

8 1 1 5 t UTSK^tlTV^) 0 . 0 5% 

(w/w)*au i**£IB*&bfc. fc*, «HtW»6 7 2«fH«fc9 6WrlBiaKl, « 
**cfc*tU 2%(w/w)»©?lJi£> 1. 3%<w/w)*©¥L»£SsJnU;fc:. 3 3*C 

-e i 2 op*iku 4 o % (w/w)^m* u 5A7«p h 6.45 \z&%mt$g. 
mnm%Tx*ffii^mvtztz\?>, z\<om^x, «*t^}:3 0yg/mi© 

11 
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i. 5kgi^u i3igT?»ofc. s&k:, z.<D®mm\z.yxzvv\d>mi- 

hiJ9A*»*ttO0. 5 %(w/w)*miPb> KBfe*Ut7A7K»«tT?DH€ 
8. OfcWfirK, 1 O-CST^Ufc. iLfl^l 0 , CT2aiW«#Ufcte*. in 
tWCDHNAO^iH 4 0jxg/ml tTilJinLfe. *^»tSX^ — 
^_ y'u tf^-n;t^ 5^1) • 7 CK ti (Propionibacterium 

freudenrelchii)BT-3«c©«e»«tt (l!B)KWC^Df7- 

(Eflgm<Z)yPT-T-ifMS%S:^^i:T?>^^) fc**bT 2 % (w/w)« 
SMU 3 3*0X7 2P#Wig*U ^*^7m, #Jfi£!liKbX3fri>#«U * 

X3MSU -8 o < CT?«#ufe , b'©*«fflbfc. 

^7-ft>HP-2 0 (4L) <£;&7Afc36StU 0. 5%(?/v)7X3Jl/ 

bf >gw b u •> A7X^-e^c#^> men i x# 5 n£*&j&» 40Kg^7A 

teSyjnbfc. 3fcfcO. 5%(w/v)TXn;Vtf>^bU^A7K^8LT7K^ 
£ X A# 1/- ^ -Tiffin b , DHNAS1 1 5mgS^tTl OgO*J6MflJifc* 

njs-eR) i x# 6 nfc»*Wfc 5 k g £ o . 5 % (w/w) *t t> n ;v tf b u ^ 

D H N A £ 1 5 m g ^tT*»^Hafi!t«* s » £ tlfc. 

W»&jsv>w*&«>, *Kfli i ~ 3x#e)nfc*^Bj a a p^©^^^p a pi b 

12 . 
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miMMS DHNA<D*f§S 
«^J2T#?>tlfcM#3^pH4. 5fcfflSEbfcO. 5 % (w/v) T7,U)V\Z 

;V«£&fc>-frT, &zR8!ElW-HJtf A2 0 0 gTflfcfc«»JETifta8bfc. 

— ;i/8 OmLt^M, ^©4mL$C 1 8*7ATiSlfc. 
M2 1^^3 l^CDDHNAJSffiH»fc2 5 % (w/v) <hft££ 5 ICTT.njVt: 
>tth'J^Amm &fcffiTi»*&Ufc. ^©ii^SOOmLWxg 1 
;i/3 0 0mLT?2 mtttHL-> i7Mtb'J^A5 0 g Tjtt7K««£ET«*8 b 
fc. #&*lfc*i*IMMfc£ 500MHz 'H-NMRKrCflKS&flP&T u^DHNAT* 
Jb^tltlfc. *RWlC««l!c4 0L56^DHNA 1 1 5mga*#S>nfc. 

: Capcell Pak CI 8 SGI 20, * 50 X 500mm, Lot. 930210 (#0 90 

feWiM : : tK : »Bft=20:40: 200:0. 1 (5%7>«y 

: gffi. 

: lOOmL/min ^ 
£A« : 4mL 
^tB§§ : UV254nm 

•H-NMR (500MHz, MeOH-d 4 ) : 6 8. 39 (1H, d, J=8.3Hz), 8.23 (1H, d, J=8.3Hz), 
7.69 (1H, dd, J=8.3, 6.9Hz), 7.60 (1H, dd, J=8. 3, 6.9Hz), 7.23 (1H, s) 

DHNA^ta^<^tt^tt»**»bfc. 10Sfcl3 7 8. 3mg/kg 
(DHNAH 0. 9 (=1 1 5X (78. 3/ (1 OX 1 0 0 0) ) ) rag 
/kg) $M#iitT5 0FMS4L. i4 0HW»^ TEtttR 

13 
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mMm i t# nfc«jy» 1 o k g £ am 5 0 trc 2 4 u > mm 

10%(w/w), »*/^f-yh7X(i/i), ^i>83X(?/w)^&jS5^^ 
V b*^JlC4 0 % (w/w)ga-&b, 0 . 5 gSiCtTifebfeo 

mmi) 

mi 0Kgi:7X3jvk*>ithu^Ai 5 g&^DHNAStirr«s«di 
m«fc9»e>nfcf&j5fc«i 2 5mg4sanu nft*J£*ft;u&«fc 1 3 o°ct 

2WISIb, 10 0ml bfc. 

mm) 

-fu tf^-n/t^ x U t? A • 7 D-f 5^>5"< k (Propionibacter ium 
freudenreichii)ET- 3* (FERM P-18454) ^^X-Y^^P^T-ifMSt) 
*^JS3^tr*««i (1 Oli^^ilTC^y'PrT-t' ttwmM 
m i:77;A) T2P#W^>/^^ (SOt, pH7. 0) bfc»«tfc 

tf-;i/S#ex=^ (7fkk- ;H4) so. i%(»/v)»UcS5 0L$e;t 
-7 7^>^-t:ftu mt, 7ttmmmvrc) \z. mmmm&6 omi 

^Ib, 3 5<C, pH6. 0t9 0m fl£W&*&. 0. 5X(f/v)<577 

£¥L9 8 2 2. 5ml«iQb, Cin*^KflsUfc«^ 1 3 Otn?2«>M3K 
tfU lOOmlS^C^U (BHNA«1.1 jLtg/1 0 0ml) . 
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umm t isxm-mm 8 xmm b tc^umm &m^, mmnn t b xmmrn <om 

#*_£>nst:h£jl£bfc. ^IftlCteU ^IW4 0 0mlta^7^l — * 
£flfttlfc&fTV^ D^^ff ©**«SE*««t»8EB[3^ 6 6 B#W£T«U 2 0 ppm^± 
ifliJPb&l 5£ <l§tt7£, &tt8£, W#2 8. 0 7 + 3. 4 1?) 

K:»bfe. mk^ B 1 OBf 0 0ml SftPtRflfcU ^S#Wt- 1 7 

WiL^037^#fb'7-/^^ (>?-x;nj--rx>x (80 ) i-t^ 

Iftb, **#*©##«#** D*7 1*^7 7 >f- (GC-8A, A*8M 
(tfc) ) KTfrofc. fl*r*#tt, jbTAitW+a^-^SA (3mm 
X2m) , 4 0t, *t'J7^:7;W>« «tti» : 

^§y^iti§§ (TCD:Thermal Conductivity Detector) tbf;. 

4, r«ranasifc:jt«bT*^^**gs*j £3, r&M&KJ**fcbT4>b:fc;&: 

frim*} &2, r^fc&fcJfc«bT£:b&fe^J SltUTftfflftU TO 
3 0^^5)6 ^rWSTO-fil^lltbfc. *©tt©K»fi^£bTT*fiK 

TlWWM^17. 9 3±4. 8 3T»o&©^ ttlMfcttT!tt 
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15. 9 3±3. 6 5t^M (wilcoxon^, P<0. 0 5) \zM'Pl>rz (H 

3, ^TOM^lC^ViT3. 47±3. 1 l-r^ofcfeO^, KIMfcttfc** 
,^T2. 4 7±2. 9 0iM^MSlS] (p=0. 10 8) tSofc (02) e [r! 
mm (=*n=fD«) ^»T^ytIl]^C 5 b^^^S^^^^T2. 8 7± 
2. 7 5-Cfcofc%>©**» ttlMfc»fc*^Tl. 47±2. 10M (p< 
0. 0 5) (0 3) . ^Ra«C^lR-CttT* 

u K^W^T-«6^^iiinbfc (^2) o 

**i9E±#l©¥^fitt4 2. 9±13. 7ppmT^ofe. — ^ tttMkfW 
m^©*^:^7X*^±#*©TOffi« 34. 7 ± 1 7 . 6 ppm£ & D > 
afcJftMlfcJfclfcbTW^fa (wilcoxonj&5£, p=0. 0 5 1) "Cfeofc (« 
2) . 
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~?U tT^--;l^7^U h - ~7 Q'ff >7^f b (Propionibacterium 
freudenreichii) I FO 1 2 4 2 4**S^Jfi^J 9 £ra»0#feT?JMl/#&ft& 
ig*^5Kg^$^^x;t^l/-^-T5{t^b7t^^5s lKg^DHNA 
S4 5mg^tl«U)tft*«ft6nfc. #&tl&aritft3 5. 5gl:4?L10kg, 
7XU)V\£>Mj- h U £A 1 5 g ^ffl^Tiitfc?LMti»J 1 0 tEHU© 

Ife&Sfl] 12 D H N A 0#^»51K'fb1i&4iEiisa* 

(SaM-l) £&fflbfc„ £©S aM-l*ffll&tt#^aiIia©W«&*r^T« 
fSLTHfc (Koshihara, Y. et al. : In Vitro Cell. Dev. Biol., 25: 37-43, 
1989) o SaM-lB, 2mM0o-^'JtDiJ>f#4Tt, la, 2 5 
(OH)J> t <Dm&\Zi^\sT&m{k&^TZZ\£Ambnx\,*Z> (Koshihara, 

Y. et al. : Biochem. Biophys. Res. commun. , 145: 651-657, 1987) c 
1 8 PDL (population doubling level) (DS aM-1^1 Y\zM 

tDU >M£2mMK&£<£5K:»]L7co 10''m~1O"'m 

©dhnaotu3 2 0inj**ufc. Mm\z\tmm(DDMso^m^.<o 

fee 

^HBS^T h U y^^ + CDC ate, o-cresolphthalein complexone ?*(0CPC^) 
(Gitleman, H. J.: Anal. Biochem., 18: 520-531, 1967) fcS^fc+y h (# 
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^m^x. 4°cti 5^«^mufc 0 mmm2 5 nitmmm2. 5mL£^ 

(OCPC0.4mg/mL, 8 J V J -)\>^) 2 5 0 MLSrtJD*. 
T^^L, 5#*£^©KJ«£©^ir (5 7 0 nm) tTiilbt (0 

4) o 04/^ DHNAd mmzfeftVTftmk*mi:?%z£-tmi%-zti 

fro 

mmmi 3 fk - 5 o 6m^ffl.m>m^)vmMiztt-t2>DHNA<D$b%z 

©^M^^I^dTJli^&nTVi^a. Hard Tissue Biology, 103-107, 10 
(2), 2001)^\ -n«> #»Sa±^^$n^.RANKL(^MJ!^'fbH^) 

S££/^P££*lT^3o 8jII&© I CR&i'ftx'^XklFK- 5 0 6 £ 1 mg/kg 
Tl 0jlK3SMj»K^#bfec C©M> fiH (CRF-K ^UX>^;l/P«a^) 
«g&igEt<hU 7 5 Atg/kg£ 1 %DMSO (v^^MPTJV*^ 

d-«(fk5 o 6 (m\zit^xmm\znmm^m<, fks o 6^#ic<fc§ 



19 



WO 03/016544 



PCT/JP02/08010 



If © IS H 

1. 1, 4 -i^t h'D+y- 2 - t7 hXi^tSM^tt, #ftfc 
4-~7fc Hn+y-2-t7 bXiCSIfc 

%>©T**lft*« 1 Xte 2fe*c© 1 , 4 -5?fc H D*->- 2 -^7 bxit<Z»£ 

So 

3 0ViTn*U^telStt©l, 4-'7kHD^- 2 -^7 hxM©§3iti£. 

5. 1, 4-7k h'D+y- 2 -t7 ©I» 1. 

-2-t7b xK^r*&*«& $WnYhif77^H:#LTl, 4 - v 5 1 r 1 

6. *Hi«**5fc*lti-SI(l*3H5|B«01, 4-7tFP^>-2-t7 

7. 1, 4 - y h FD+->- 2 - t7 H»It l/T, 7Df^A^f 
iji^Al (Propionibacterium) > l>fn;\^^-l (Enterobacter) , 7.^ 
□ 7? h/WV7vi (Sporolactobacillus) mSn^-)V7s (Bacillus) 

%wfrbm&ft&w±m&®.m?z>n&T% i~6 ©n-rna* 1 ^K:*B*fc©aij£ 

So 

8. 1, 4-ykHO*5/-2-t7 hXlI4ItlT, '7aHt^f 
|J7A • 7D-fx>7l't (Propionibacterium f reudenreichi i) Sr^fflT-SSS 
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11. »^9HBtt©JfifiJMfc, Xttl, 4-yhFD^>-2-t7MHt) 

14. 9 Xttl, 4-^fcHn^i/-2-t7hXffe 

15. ffll^PS 9 SB*<3DiajB3E«J. Xttl. 4-^tFO^/-2-t7Mffe 

16. fflf^9B3«c©m^^J> XU1, 4-yhFD^y-2-t7hXtfe 

17. m#&9tim<Dmjtm* 4-ytFD^>-2-t7>x^ 

18. »#£9#*©ifiJjfc4&, Xttl. 4-ykFo+y-2-t7hXffc 

19. M^3l9|Btt<Dfi^4fe. Xttl. 4-ytHn^y-2-t7hxit) 

2 0. MF^9|E»ttCD«UK4to. Xttl. 4-^tHa^5/-2-t7hxit» 

2 1. »*«9|B«0»^*, Xttl. 4-yth , D^y-2-t7hll 5 b 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 



because they relate to subject matter not required to be searched by this Authority, namely: 
The above claims pertain to methods for treatment of the human body by therapy 
and thus relate to a subject matter which this International Searching 
Authority is not required, under the provisions of Article 17(2) (a) (i) of 
the PCT and Rule 39.1 (iv) of the Regulations under the PCT, to search. 
2. Claims Nosj 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box JJ Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
(See extra sheet.) 



1, fx] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 




claims. 



2. 



□ 



As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. 



□ 



As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. 



□ 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by daims Nos.: 



Remark on Protest Q^J The additional search fees were accompanied by the applicant's protest. 

fx] No protest accompanied the payment of additional search fees. 
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Continuation of Box No. II of continua tion of first sheet (1) 

As the applicant approves, 1 , 4-dihydroxy-2 -naphthoic acid 
(hereinafter referred to as DHNA) and compositions containing the same 
had been publicly known (page 2, lines 14-21, description). Thus, this 
compound or a composition containing the same cannot be considered as 
a technical feature common to claims 1 to 19. 

Claims 1 to 9 relate to processes of the microbial production of DHNA. 
It is recognized that the technical feature thereof resides in using 
a microorganism- 
Claims 10 to 12 and 15 to 17 relate to use of DHNA in relieving abdominal 
unpleasantness or controlling intestinal disorders. It is recognized 
that the technical feature thereof resides in applying the effect of 
relieving abdominal unpleasantness or controlling intestinal disorders 
exhibited by DHNA. 

Claims 13, 14, 18 and 19 relate to the application of DHNA to the 
prevention and treatment of metabolic bone diseases. 

The effect of relieving abdominal unpleasantness or controlling 
intestinal disorders is based on actions on digestive organs. According 
to the applicant' s assertion, on the other hand, the effect of preventing 
and treating metabolic bone diseases is based on actions of promoting 
the differentiation and expression of the function of osteoblasts and 
inhibiting the formation of osteoclasts. That is to say, no direct 
relationship is found out between the effect of relieving abdominal 
unpleasantness or controlling intestinal disorders and the effect of 
preventing and treating metabolic bone diseases. Such being the case, 
no technical feature can be found out between them. 

As discussed above, this international application has three 
different groups of inventions, i.e., (1) claims 1 to 9/ (2) claims 10 
to 12 and 15 to 17; and (3) claims 13, 14, 18 and 19 and therefore, fails 
to fulfill the requirement of unity of invention. 
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